Introduction
Residential electricity load monitoring can be divided into two categories: intrusive load monitoring and nonintrusive load monitoring. Intrusive load monitoring in each load to install a monitoring device, although the method of data is accurate, but the implementation cost is higher, the implementation of difficult; and non-invasive load monitoring is only in the user's installation of monitoring devices Real-time monitoring and data acquisition, the use of data collected for data analysis to determine the working status of each appliance [1] . This method is easy to implement, the installation cost is lower, suitable for real-time monitoring. Compared with the intrusive load monitoring method, non-invasive load monitoring method is more attractive to users and managers, and has broad development prospect. It is an important development direction of future residential load monitoring method, and is also the mainstream of current load monitoring method Direction [2] . For power companies, non-invasive load monitoring can help power companies understand the composition of the user load, which guide the user reasonable arrangements for the use of load time, reasonable consumption and other methods to adjust the peak-valley difference and reduce damage to the grid. For power users, noninvasive load monitoring can help users understand the family all kinds of the consumption of energy equipment and composition, to take energy-saving method, to reduce energy consumption and unnecessary spending. For the upper management, the operator can use the data analysis can be used to optimize the power grid network management [3] . In this regard, the Government's strategy is to detect the use of electricity each day of the day, and then come to the use of each time period price [4] . In order to improve the efficiency and accuracy of non-intrusive load monitoring for load switching event detection and load cut event detection, the researchers proposed a number of detection algorithms. Although the use of transient features is found to occupy some of the advantages, but there are some problems to be raised [5, 10, 11, 12] . Transient load switching characteristics produced in the process compared with the steady-state characteristics of electrical equipment can provide more useful information for load identification, so the load transient characteristic identification of load and running status is a main direction of the development of noninvasive [6] [7] [8] [9] . Load identification based on transient characteristics, accurate judgment of the moment of load switching and load removal time is the key. Therefore, this paper proposes an efficient transient event detection algorithm: transient event detection algorithm based on current intensity difference, which is based on the current signal detection of load switching and current change caused by resection, record the change of moment to get the load switching events and accurate resection, this method has the characteristics of implementation simple and accurate judgment and strong anti-interference ability, etc.
Adaptive Noninvasive Load Detection System
Nonintrusive load detection device is installed in the power bus, the current signal acquisition circuit; according to the change of information on the line current nonintrusive load detection system can detect the operation of a single load.
Event Pretreatment
Pretreatment device is the signal acquisition, denoising, and then to the analog digital conversion. The data transmitted to the event detection algorithm, after the analog to digital conversion, to judge the behavior of the load switch, and record the time points of the switch changes.
Load Switching Event Detection
Load event detection system to detect the current signal on the total line, analysis of different load operation. The current intensity is calculated as formula (1) . Such as formula (2),When after a cycle of current intensity and the former one cycle of the strength of the current difference is greater than we set a threshold value in advance in this experiment we set a value of 0.15, so we decide to have an event, that is a load on. In the Eq. 1 is the sampling point of j load current, N is the number of sampling points per cycle, is the average current per cycle, and is the current intensity. In the Eq. 2 s is the s cycle, is the current intensity difference.
In order to determine the occurrence of the load switching event, the cycle of the occurrence of the event is recorded as a, so that in the follow-up study, in the event of the occurrence of the transient characteristics of the extraction, to carry out the load identification.
As shown in Fig. 1 , the event of an open light event is detected and calibrated to open an event in the case of no load. In the figure, the horizontal coordinate is the data point sequence, and the vertical coordinate is the current (A). 
Load Excision Event Detection
When the current intensity difference of current intensity after a period with a period less than we had set the threshold of b, in this experiment we set the value of b is -0.28, then we determine the excision events and record the cycle load, load shedding events as beta, so in the following research in the feature extraction, transient cycle events, load identification.
As shown in Fig. 2 , the detection and calibration of the light bulb removal event is an event. In the figure, the horizontal coordinate is the data point sequence, and the vertical coordinate is the current (A). 
The Threshold Settings
With respect to the threshold setting, we plot the current intensity difference for each cycle as a waveform plot. It is easy for us to see the opening and closing time of electrical appliances from the waveform diagram. Then we can see the difference between the current intensity from the map, the threshold can be determined in a certain range. In the actual test, the final determination of the most appropriate threshold. Fig. 3 the waveform of the difference of the electric current intensity. We set the threshold based on the minimum power type of electrical equipment, and constantly adjust the size of the threshold to adapt to the opening and closing of all electrical appliances. 
Experimental Results Analysis Accuracy Analysis of Load Switching Event
We carried out five kinds of electrical experimental tests, namely, fan, light, kettle (1500W), electric heating, oxygen machine. Respectively, the statistical accuracy of their event cut-off judgment and the accuracy of the event cut rate. To this end, we conducted an experiment, each electrical device to do a group of 50 experiments for statistical analysis. Event switching accuracy rate statistics shown in Table 1 : As can be seen from Table 1 , for low-power event fan and light detection accuracy is not very high, and high-power electrical switching event detection is basically accurate.
Accuracy Analysis of Load Excision Event
We carried out five kinds of electrical experimental tests; namely, fan, light, kettle (1500W), electric heating, oxygen machine. Respectively, the statistical accuracy of their event cut-off judgment and the accuracy of the event cut rate. To this end, we conducted an experiment, each electrical device to do a group of 50 experiments for statistical analysis. Event excision accuracy rate statistics shown in Table 2 : As can be seen from Table 2 , the detection accuracy of the low-power event fan and the electric lamp is not very high, and the detection accuracy of the cut-off event is slightly lower than the detection of the switching event, and for the high-power electrical switching event detection Basically accurate.
After the above-mentioned single load switching event detection analysis, we carried out the load mixing practice detection analysis, in this process, we once open the fan, light, kettle (1500W), electric heating, oxygen machine, then In turn off the oxygen machine, electric heating, kettle (1500W), electric lights, fans. Fig. 4 is the event detection results. The abscissa is the data point sequence, and the ordinate is the current (A). It can be seen from the mixed event detection (3) that the switching and cutoff events of the 5 loads are detected accurately, and it can be concluded that our algorithm is effective. However, there are still some problems in the detection of low power events. Further optimization algorithms are needed and new solutions are added to improve the detection results.
Conclusions
In this paper, the intrusive load monitoring method and the non-intrusive load monitoring method are simply compared and the non-invasive load monitoring theory is introduced in detail. Non-invasive load detection system requires less hardware installation, cost savings, high economic efficiency, as the main trend of future load monitoring, researchers are actively carrying out national research work. In this paper, a new algorithm for transient event detection based on the difference of current intensity is proposed. The effectiveness of the proposed algorithm is verified by MATLAB simulation, which provides a new method to detect transient event for non intrusive load detection. The method proposed in this paper can be applied in real time, and it can also be used to determine the occurrence of load events in real-time. This method is no problem for the detection of high power load, but for the problem of detecting small power load of the false alarm rate and false negative rate of the preliminary analysis have been put forward to solve the appropriate methods, will further explore the future, to expect the algorithm can have better application. This method for load cutting at the same time the amount of events cannot do good for the separation and detection, this situation has not found a good solution for this problem, the future will be to explore, to strengthen the ability to detect nonintrusive load detection.
